Expression patterns of two glutamine synthetase genes in zygotic and somatic pine embryos support specific roles in nitrogen metabolism during embryogenesis.
Here, embryo-specific patterns of glutamine synthetase (GS) genes were studied for the first time using pine somatic and zygotic embryogenesis as model systems. GS1a expression was absent in zygotic embryos whereas it was detected in the cotyledons of somatic embryos at late developmental stages along with transcripts for photosynthesis genes and arginase. These findings suggest that germination was initiated in maturing somatic embryos. GS1b transcripts were found mainly in procambial cells in both zygotic and somatic embryos. Expression of the GS1b in procambial cells before the differentiation of mature vascular elements indicated that this gene could be useful as a molecular marker for early stages of vascular differentiation in pine. Accordingly, a correlation was found between the quality of somatic embryos generated from three different cell lines and the pattern and level of GS1b expression. Our data suggest that GS1a and GS1b genes play distinct functional roles in the biosynthesis and mobilization of seed nitrogen reserves. Furthermore, the results presented may have potential application for improving conifer somatic embryogenesis.